INTRODUCTION
Diaphragmatic infantile hemangiomas are extremely rare. 1 They show different symptoms depending on the morphology and location and they tend to regress spontaneously. 2 This article reports a very rare case of a large diaphragmatic hemangioma of a neonate diagnosed by MDCT and MR and treated by interventional vascular embolization.
CASE PRESENTATION
A 2825-g infant, identified to have right-sided pleural effusion by routine prenatal ultrasound, was born at 35-weeks gestation to a G1, P1 mother by Cesarean section. After delivery, the neonate was sent to our medical center and presented with dyspnea. The oxygen saturation was 90%, respiratory rate was 70 breaths per min and the heart rate was 140 beats per min. Chest X-ray showed right-sided pleural effusion and mediastinal shift and the suggestion of an abnormal mass of the right diaphragm ( Figure 1a ). MDCT ( Figure 1b ) and MR ( Figure 1c ) imaging confirmed the presence of a multi-nodular, sessile lesion along the right diaphragm extending to the right cardiac border. The mass was gradually enhanced to a moderate extent demonstrating multiple septa inside, in concordance with the appearance of hemangioma. MR revealed that the right thoracic wall and the right-sided pericardium were also invaded. In reconstructed images of MDCT, two dilated vessels were detected coursing in front of the right thorax. One was the right internal mammary artery arising from carotid artery identified as the feeding artery by interventional angiography (Figure 2 ), and the other was the related vein merging into the superior vena cava. Initial management with propanolol did not alleviate the symptoms, and the pleural effusion increased gradually. Thereafter, interventional vascular embolization was accomplished, which was followed by an uneventful recovery.
DISCUSSION
Primary diaphragmatic tumors have very low incidence and more than half are benign lesions.
1,2 A variety of pathological types are recorded and most are mesenchymal types because of the embryonic origin of the diaphram. 1, 2 This case is an entity of diaphragmatic infantile hemangioma that has been reported only in a few cases. 3, 4 Infantile hemangiomas characteristically present three biological phases: proliferative, stationary and involutionary phases. 5 When they occur in the diaphragm, varied clinical symptoms are observed, such as cough, dyspnea or even heart failure, which mostly develop in the proliferative phase in the first 3-6 months after birth. 4, 6 MDCT and MR are the two main imaging modalities to provide definite diagnosis of the vascular anomalies and aid the choice of treatment. 3, 7 In MDCT and MR, infantile hemangiomas generally appear as heterogeneous lobules and show a centripetal filling-in pattern after contrast administration. 3 MR is the best technique for evaluating the extent of the lesions in virtue of its better softtissue resolution and multiparameter imaging technics. With combination of dynamic enhancing function of MR, hemangiomas can be further differentiated into the high-flow (arteriovenous) and low-flow (capillary, cavernous and venous) subtypes to perform a more specific diagnosis. 3, 8 In MRI, infantile hemangiomas usually present an intermediate signal intensity on T1-weighted sequences and high signal intensity on T2-weighted sequences because of the vascular space of stagnant blood. Lowsignal stripes or punctuations are also identified within and around the soft-tissue mass, representing fibrous tissue, fast flowing vessel or calcification. 8, 9 When evolving to the involutionary phase, more fat and fiber will replace the capillary structure, and the appearance is usually more heterogeneous. 8 The points of this case are the imaging presentation and the therapeutic approach. With high spatial resolution and reconstruction processing of MDCT, the dilated feeding vessels were clarified for the interventional therapy. Compared with MDCT, MR showed more invaded areas, including the right-sided pericardium and chest wall.
As for asymptomatic patients with infantile hemangioma, observation through the involutionary phase can be the best choice. 7 In rare cases accompanied with life-threatening or function-impairment complications, early therapeutic modalities such as excision, systemic medication or vascular embolization are all of choice. 5, 10 Embolization has been verified effective for hemangioma, gastrointestinal bleeding, pulmonary sequestration and tumors of infants. 10 For infantile hemangioma, embolization is usually not the first-line therapy, but when medical therapy is not responsive and excision is considered severely traumatic, it will be recommended for suitable patients. In our case, intervention had a major role in the treatment, and the patient was finally benefited from its minimal invasion and excellent result. 
